Prediction of human liver microsomal oxidations of 7-ethoxycoumarin and chlorzoxazone with kinetic parameters of recombinant cytochrome P-450 enzymes.
Different roles of individual forms of human cytochrome P-450 (CYP) in the oxidation of 7-ethoxycoumarin and chlorzoxazone were investigated in liver microsomes of different human samples, and the microsomal activities thus obtained were predicted with kinetic parameters obtained from cDNA-derived recombinant CYP enzymes in microsomes of Trichoplusia ni cells. Of 14 forms of recombinant CYP examined, CYP1A1 had the highest activities (V(max)/K(m) ratio) in catalyzing 7-ethoxycoumarin O-deethylation followed by CYP1A2, 2E1, 2A6, and 2B6, although CYP1A1 has been shown to be an extrahepatic enzyme. With these kinetic parameters (excluding CYP1A1) we found that CYP1A2 and 2E1 were the major enzymes catalyzing 7-ethoxycoumarin; the contributions of these two forms were dependent on the contents of these CYPs in liver microsomes of different humans. Similarly, chlorzoxazone 6-hydroxylation activities of liver microsomes were predicted with kinetic parameters of recombinant human CYP enzymes and it was found that CYP3A4 as well as CYP1A2 and 2E1 were involved in chlorzoxazone hydroxylation, depending on the contents of these CYP forms in the livers. Recombinant CYP2A6 and 2B6 and CYP2D6 had considerable roles (V(max)/K(m) ratio) for 7-ethoxycoumarin O-deethylation and chlorzoxazone 6-hydroxylation, respectively; however, these CYP forms had relatively minor roles in the reactions, probably due to low expression in human livers. These results support the view that the roles of individual CYP enzymes in the oxidation of xenobiotic chemicals in human liver microsomes could be predicted by kinetic parameters of individual CYP enzymes and by the levels of each of the CYP enzymes in liver microsomes of human samples.